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Pape making machine. 







@ The dryer fabric employed in the dryer section of a 
papermaking machine is coated so as to improve the ther- 
mal efficiency of the machine with a coating comprising a 
synthetic resin mixture having a quantity of metallic par- 
ticles incorporated in it. Preferably the resin is an acrylic 
and the metal particles are of aluminium. 
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Papermakina Machine 

This invention relates to papermaking machines of the type in- 
cluding a dryer section including a plurality of dryer cylinders 
which emit heat for-drying a wet paper web, a dryer fabric which 
is passed over the said cylinders in succession with its back side 
in contact with a portion of the circumference of each said cy- 
linder the web being conveyed on the face side of the fabric as 
the fabric and the web pass partially about said cylinders, and 
the said fabric being arranged to pass from the last of the cylin- 
ders to the first of the cylinders along a return path wherein the 
fabric is out of contact with any of said cylinders, and wherein 
the dryer fabric comprises an elongate web formed of a plurality 
of strands and having a plurality of interstices. 

Known forms of machinery of this type are illustrated in Figs, la., 
lb and lc of the accompanying drawings, which show, diagrammati- 
cally, dryer sections of the conventional, single fabric and dual 
fabric configurations respectively. • 

The dryer section of a papermaking machine contains a plurality 
of dryer cylinders which emit heat for drying the wet paper web 
that has been formed. During the normal operation of the dryer 
section, such as shown in Figure 1A, the wet paper web 3 is pressed 
by dryer fabrics 2a and 2b against the dryer cylinders la to lg. 
As the dryer fabrics transverse the dryer cylinders and the paper 
web, the fabrics remove heat from the cylinders and paper web. 
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This heat is lost by radiation from the surface of the bottom 
fabric as the fabric passes under the cylinders so as to return 
to the starting point of the dryer section. Further heat is 
lost by radiation from the surface of the top fabric as it 
passes over the cylinders and returns to the starting point. The 
heat emitted by the dryer fabric during its return, therefore, 
is lost in the process- Rollers lh and li are further support 
rollers in the embodiment shown in Figure 1A as well as the em- 
bodiments shown in Figures IB and 1C, which are discussed below. 

The single fabric configuration, such as shown in Figure IB, has 
been developed in recent years for the dryer section of a paper- 
making machine; this type cf configuration is disclosed in U.S. 
Patent No. 3,503,139 to Mahoney. In the configuration of Figure 

IB, a wet paper web 3 is completely supported on the surface of 

a dryer fabric 2 which transverses dryer cylinders la through la. 
Such a configuration helps to eliminate any fluttering of the 
wet paper web, especially when the machine is driven at high 
speed. The benefits of employing a single fabric configuration, 
however, are somewhat offset by the reduction in heat transfer 
between one row of dryer cylinders and the paper web where the 
fabric lies between the web and the cylinders. This loss in heat 
transfer reduces the overall drying rate of the section and can 
result in production losses. 

Alternatively, the reduction in heat transfer is compensated by 
increasing the temperature of the drying cylinders. This, how- 
ever, results in unusually high energy requirements for the 
papermaking machine, which is obviously undesirable. In addition, 
in some machines there is significant restraint on the temperature 
level at which the cylinders can be operated. 

In a dual, or sandwich, fabric configuration, as shown in Figure 

IC, the paper web 3 travels along a path between dryer fabrics 2a 
and 2b across dryer cylinders la to The primary advantage in 
utilizing such a configuration is that the paper web is completely 
supported during its transport through the dryer section, thereby 
significantly decreasing the possibility of web breakage. In such 
systems, however, the dryer fabrics insulate the paper web from 
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both the top and bottom drying cylinders. 

Throughout this specification and claims, the terms thermal 
conductivity and emissivity are used. These terms are defined 
as follows. The term "thermal conductivity" refers to heat flow 
per unit of cross sectional area through the thickness of the 
fabric subjected to a temperature differential of one degree from 
face to back multiplied by the fabric thickness. The term 
"emissivity" refers to the ratio of the radiant energy emitted 
by the surface of the fabric at a given temperature to that 
emitted by the ideal radiator (i.e., a "black body") at the same 
temperature . 

Dryer fabrics are typically chemically treated with either an 
acrylic or resorcinol formaldehyde resin. The thermal conductivi- 
ty properties of such resins are very similar to the monofilament 
and multifilament fibers and other yarns that are used for 
weaving the dryer fabrics. The poor thermal conductivity pro- 
perties of the fibers and yarns coupled together with the open- 
ness of the woven structure create fairly poor heat conducting 
characteristics for the dryer fabrics. 

In addition to the insulating properties of the resin treatments 
and the fibers and yarns themselves, other chemicals that are 
typically added to the resin treatment also have fairly good 
insulating properties. Often, various fillers and extenders are 
added to the resin used for treating the fabric in order to 
improve properties such as the coefficient of friction, abrasive- 
ness and color/opacity. Examples of such chemicals are titani 
dioxide, calcium carbonate, diatomaceous earth, Georgia clay, 
colored pigments, graphite, carbon black, silica and various 



um 



ceramics , 



Various techniques for coating fabrics with resins have been ex- 
tensively developed in the prior art. Examples of such coating 
processes are disclosed in the following U.S. patents: Patent No. 
3,250,662 to N.R. Seaman; Patent No. 3,519,475 toC. Hoyle et air 
and Patent No. 3, 653,961 to L. R- Lefkowitz. 



0006316 



- 4 - 

Another patent of possible interest is U.S. Patent No. 
3,067,779 to J. H. Draper, Jr. This patent discloses utilizing 
metal strands that are woven into the fabric. Such metal strands 
serve as electrical resistance heating elements for drying the 
paper being produced. 

The object of the present invention is to improve the efficiency 
of dryer sections of the type described above, with particular 
reference to the thermal efficiency. 

The present invention is characterized in that the fabric has 
on its back side, a coating comprising a resin having a quantity 
of metallic particles therein which substantially impregnate 
said interstices and increase the thermal conductivity of the 
dryer fabric, whereby heat is conducted from the cylinders to 
the paper web by the fabric and whereby the coated back side of 
said fabric effects a reduction in heat emissivity of said fabric 
when passing along said return path, thereby reducing heat losses 
in operation of the dryer section. 

The use of the resin containing the metallic particles for treat- 
ing the dryer fabric significantly increases the thermal conduc- 
tivity property of the fabric. By means of the present invention, 
it has been possible to achieve a 60 % increase in the thermal 
conductivity. The resin containing metallic particles also sig- 
nificantly reduces the emissivity of the fabric surface. As a 
result, the heat losses, such as discussed above, are minimized, . 
and less energy is thus required for drying the paper web. . 

In producing the metal impregnated dryer fabric according to the 
present invention, it has been found desirable to use a Hydro- 
paste produced by Alcoa that contains aluminum particles. In 
the preferred embodiment of the present invention, the particular 
material is Alcoa Hydropaste N 830. The Hydropaste is mixed with 
the resin mixture that is to be applied to the dryer fabric. 
Examples of such resin mixtures and the backcoating process for 
treating the fabrics with a thickened resin mixture are disclosed 
in European Patent Application No. 7930O502.6. 
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The Alcoa Hydropaste contains aluminium pigments and is water 
dispersable; thus, it can be readily dispersed with or with- 
out the addition of surfactants in water and in many latexes 
and synthetic resin emulsions. The Hydropaste also contains 
a built in protection for retarding pressure development from 
the formation of hydrogen gas when the aluminium mixes with 
water thereby making the use of the Hydropaste safe. 

In order to produce the metal impregnated dryer fabric of the 
present invention, the fabric is coated on at least one side 
using a backcoating treatment process, such as disclosed in 
the above noted European Patent Application. If only one 
surface of the fabric is treated, a two-sided fabric is effec- 
tively produced. The two-sided fabric is a fabric in which 
its two surfaces exhibit different surface properties. 

The backcoating treatment is especially beneficial when using 
all synthetic monofilament fabrics that have a high permea- 
bility open mesh. By utilizing the backcoating process, the 
fabric need only be" treated once since the resin mixture con- 
taining the metallic particles is highly viscous. In addition, 
by utilizing a backcoating treatment, it is much easier to 
apply aluminium since the aluminium will not settle to the 
bottom of the tank in the thickened resin mixture. 

It is also possible to treat the dryer fabric so that it has a 
one-sided effect, i.e. the surface characteristics of the front 
and back surfaces of the fabric are very similar, or even iden- 
tical. Such a treatment is often used when treating soft- 
faced fabrics. In carrying out the treatment, a low viscosity, 
low solids content resin mixture containing metallic particles 
is first applied by a roller applicator to one surface of the 
fabric. The roller applicator is driven at a sufficiently high 
speed that the desired amount of resin mixture is delivered to 
the fabric to effect total impregnation or saturation of the 
fabric. The treated surface of the fabric is then wiped clean 
with a doctor blade. Even though this treatment produces a 
small reduction in permeability, a second backcoating with a 
high viscosity and high solids content resin mixture containing 
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the metallic particles is applied 'and further reduces the 
permeability. In the second treatment, a thickened resin 
mixture containing metallic particles is applied by the back- 
coating process to the other surface of the fabric. 

A dryer fabric for use in machines according to the present 
invention will now be described in detail, by way of example, 
with reference to the accompanying drawings, in which: 

Figure 2 shows a system for backcoating a dryer fabric r 

Figure 3 is an enlarged view of one of the interstices after 
the wet resin mixture containing the metallic particles has been 
applied; 

Figure 4 is a view similar to Figure 3 after the resin mixture 
has dried; and 

Figure 5 is an illustrative cross-sectional view of a woven 
fabric that has been impregnated with a resin mixture containing 
the metallic particles. 

In order to improve the thermal conductivity properties of the 
dryer fabric and also to reduce the emissivity of the fabric, 
in accordance with the present invention, the fabric is be coated 
with a sufficient quantity of a resin mixture containing metallic 
particles- The quantity of the resin mixture that is applied to 
the .dryer fabric is sufficient to substantially impregnate the 
interstices of the fabric, such as shown in Figures 3 and 4. An 
illustrative cross-sectional view of a fabric having its inter- 
stices impregnated with the resin mixture containing the metallic 
particles is shown in Figure 5. The particular nature of the 
chemical treatment, including its viscosity and solids content, 
largely depends on the type of fabric that is to be treated as 
well as the desired end use for the fabric- 

In treating the dryer fabric, either a one-sided or a two-sided 
fabric can be formed- In a one-sided fabric, both sides of the 
fabric are very similar, and in fact often substantially identical, 
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in construction, appearance and surface characteristics. In 
a two-sided fabric, one side of the fabric is different from 
the other side and thus the fabric in essence has distinct 
front and back, surfaces. 

In order- to provide the dryer fabric with the desired thermal 
conductivity, the fabric must be coated on at least one side 
with the metallic containing resin, using a back coating. process . 
An exemplary embodiment of the apparatus for carrying out a 
bacXcoating process is shown in Figure 2. With such a coating 
process, dryer fabric 4 that is to be coated moves in a direc- 
tion across roller applicator 5. The roller applicator is 
generally driven in a direction opposite to the movement of the 
fabric. As roller applicator 5 rotates, it picks up the thicken- 
ed resin mixture that contains the metallic particles from 
trough 6. The resin mixture is then applied to the back sur- 
face of the dryer fabric. Rollers 7 and 9 serve to maintain the 
fabric in contact with roller applicator 5. After the resin 
mixture has been applied, excess resin is wiped off the fabric 
by doctor blade 8. 

When a one-sided fabric is desired, the fabric is treated on 
both sides, in this situation the fabric is first coated on one 
side with a low viscosity, low solids content resin mixture that 
contains aluminum or other metallic particles. The roller appli- 
cator is driven at a sufficiently high speed so that the desired 
amount of resin mixture is delivered to effect; total impregna- 
tion or saturation of a fabric. The excess material is then wiped 
off the fabric by a doctor blade. Next, the other side of the 
fabric is coated with a thickened resin mixture which also con- 
tains aluminum particles. Due to the relatively large particle 
size and high density of the aluminum particles, the resin mix- 
ture must either be relatively thick or vigorously agitated and 
recirculated so as to prevent the aluminum particles from settl- 
ing to the bottom of the trough. Both coatings are applied in 
sufficient quantities so as to impregnate the fabric. 

in the first coating operation, i.e. the coating with the lower 
viscosity mixture for saturation purposes, the viscosity of the 
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mixture is 1,000 CPS + lOO CPS (10 +10 n.s.m. ); the solids 
content of the mixture is 7.25% + 0-4%; and the aluminum con- 
tent is 3.60%. In the final mixture for this first operation, 
the mixture contains: water 83.2%; an anti-foaming agent 0.2%; 
a surfactant 1%; Alcoa Hydropaste N-830 (aluminum) 5%; Rhoplex 
TR 407 (acrylic latex) 5%; ammonium hydroxide (BUFFER) 0.6%; 
and Acrysol ASE-60 (thickener) in a 50% mixture with water, 5%. 

In the thickened resin mixture, the viscosity is approximately 

6 5 2 

5,000 CPS + 500 CPS (5x10 + 5x10 n.s.m. ), the total solids 

content is 20% +1-0% and the aluminum solids content is 

20% + 0.5%. The total contents of the resin mixture is as 

follows: water 61.9%; an anti-foaming agent 0.2%; ammonium 

sulfamate (catalyst) 0.4%; a surfactant 1%; Alcoa Hydropaste 

N-830 (aluminum) 10%; Rhoplex TR 407 (acrylic latex) 10%; 

ammonium hydroxide (BUFFER) 0.6%; and Acrysol ASE-60 (a thickener) 

in a 50% mixture with water, 16%. 

The above coating operation is generally used where the dryer 
fabric has soft yarn on one face but monofilament fibers exposed 
on its other face. With such a fabric, it is also possible to 
apply both coatings to the back surface of the fabric, but in 
sufficient quantities that it extends through to the front sur- 
face. If a complete monofilament fabric is to be treated to 
form a one-sided fabric, then both sides of the fabric can be 
treated with the thickened resin mixture containing the aluminum 
parti cles. 

The viscosity and the solids content of the resin mixture depends 
on the initial air permeability of the fabric to be coated as 
well as the desired reduction in air permeability. A monofilament 
fabric having a high initial air permeability, i.e. a relatively 
open mesh, that requires a significant reduction in its air 
permeability will be treated with a mixture having higher solids 
content and higher viscosity than a mixture used for treating 
a fabric initially having a lower air permeability. 

For treating fabrics made completely from monofilament fibers, 
the viscosity range of the mixture will be between 3,000 and 
6,000 CPS (3xl0 6 and 6xl0 6 n.s.m. 2 ) and the total solids content 
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will be between 10 and 30*. Since the thermal conductivity 
property of the finished fabric depends upon its aluminum 
content, the quantity of aluminum added to the mixture should 
be based upon the fabric weight and characteristics rather than 
on the total bath weight. The quantity of the aluminum should 
be equal to or less than the quantity of resin solids in the 
mixture in order to obtain an -acceptable crock resistance. 
"Crock resistance" is the resistance of the fabric to loss of 
aluminum particles by rubbing or chipping. 

When treating fabrics which are made with multifilament fibers 
or spun yarns, the required characteristics of the resin mixture 
will be different. In treating such fabrics, the resin mixture 
will have a lower viscosity but not necessarily a lower solids 
content. The total solids content of the mixture still depends 
on the intended air permeability reduction to be achieved by 
the back coating treatment. 

In general, the quantity of resin mixture impregnated in the 
woven fabric is between lO and 20% of the weight of the treated 
fabric. The resin mixture in turn contains between 5 and 25% 
by weight of aluminum particles. 

The fabrics described above are suitable for use in dryer 
sections of any of the three basic types described with reference 
to Figs, la, lb and lc- 
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CLAIMS : 

1. A paper-making machine having a dryer section 
including a plurality of dryer cylinders which emit heat 
"for drying a wet paper web, a dryer fabric which is 
passed over the said cylinders in succession with its 
back side in contact with a portion of the circumference 
of each said cylinder the web being conveyed on the 
face side of the fabric as the fabric and the web pass 
partially about said cylinders, and the said fabric being 
arranged to pass from the last of the cylinders to the 
first of the cylinders along a return path wherein the 
fabric is out of contact with any of said cylinders, and 
wherein the dryer fabric comprises an elongate web formed 
of a plurality of strands and having a plurality of inter- 
stices, characterized in that the fabric has on its back 
side, a first coating comprising a resin having a quantity 
of metallic particles therein which substantially impregnate 
said interstices and increase the thermal conductivity 
of the dryer fabric, whereby heat is conducted from the 
cylinders to the paper web by the fabric, and whereby the 
coated back side of fabric effects a reduction in heat 
emissivity of said fabric when passing along said return 
path, thereby reducing heat losses in operation of the 
dryer section. 

2. A machine according to claim 1, wherein the said 
resin is an acrylic resin and the metallic particles are 
aluminium. 

3. A machine according to claims 1 or 2, wherein the 
quantity of the resin impregnated in the interstices is 
between 10 and 20% of the weight of the fabric, and the 
quantity of the metallic particles is between 5 and 25% 
of the of the weight of resin. 
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k. A machine according to claim 1 , wherein said 
fabric is made from monofilament fibers. 

5. A machine according to any preceding claim, 
wherein the fabric has a second coating on its face side, 
the second coating comprising a resin havin S a quantity 
of metallic particles therein which substantially 
impregnate said interstices to increase the thermal con- 
ductivity of the fabric. 

6. A machine according to claim 5, wherein the said 
second coating comprises an acrylic resin and aluminium 
particles. 

7 . A' machine according to any preceding claim, wherein 
a second dryer fabric is arranged with its face side in 
intimate contact with the paper web in its passage over 
at least some of the cylinders so that the paper web is 
sandwiched between the two dryer fabrics, the second dryer 
fabric also passing along a return path out of contact with 
the cylinders from one cylinder to another, the second 
fabric also comprising an elongated web formed of a plur- 
ality of strands and having a plurality of interstices, a 
coating on the back side of the fabric comprising a resin 
having a quantity of metallic particles therein which 
substantially impregnate the fabric interstices to increase 
the thermal conductivity of the fabric and whereby the 
coated back sides of the fabric effects a reduction in heat 
emissivity thereof when passing along- its return path to 
reduce heat losses during operation of the dryer section. 
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